Chlamydia is a common sexually-transmitted infection that has potentially serious consequences unless detected and treated early. The health service in the UK offers clinic-based testing for chlamydia but uptake is low. Identifying the predictors of testing behaviours may inform interventions to increase uptake. Self-tests for chlamydia may facilitate testing and treatment in people who avoid clinic-based testing. Self-testing and being tested by a health care professional (HCP) involve two contrasting contexts that may influence testing behaviour. However, little is known about how predictors of behaviour differ as a function of context. In this study, theoretical models of behaviour were used to assess factors that may predict intention to test in two different contexts: self-testing and being tested by a HCP. Individuals searching for, or reading about chlamydia testing online were recruited using Google Adwords. Participants completed an online questionnaire that addressed previous testing behaviour and measured constructs of the Theory of Planned Behaviour and Protection Motivation Theory, which propose a total of eight possible predictors of intention. The questionnaire was completed by 310 participants. Sufficient data for multiple regression were provided by 102 and 118 respondents for self-testing and testing by a HCP respectively. Intention to self-test was predicted by vulnerability and self-efficacy, with a trend-level effect for response efficacy. Intention to be tested by a HCP was predicted by vulnerability, attitude and subjective norm. Thus, intentions to carry out two testing behaviours with very similar goals can have different predictors depending on test context. We conclude that interventions to increase self-testing should be based on evidence specifically related to test context.
Introduction
Genital chlamydia (Chlamydia trachomatis serotypes D-K) is a sexually transmitted infection (STI) of the urethra (and the cervix in women) (Horner, 2008) . Infection with chlamydia may be asymptomatic but, if untreated, can cause various complications including pelvic inflammatory disease (women) and urethritis (men) (NHS Choices, 2013) . Chlamydia is the most commonly diagnosed STI in the UK (Cole, 2008) , one of the most common STIs in countries across Europe (ECDC, 2008) and the most prevalent STI in the USA (CDC, 2012) . It is important to identify infected individuals early to enable treatment, reducing the risk of long-term complications and transmission to others.
The UK health service offers free clinic-based testing for chlamydia but uptake is low. In a sample of 16-44 year-olds, only 21.4% reported visiting a sexual health clinic in the previous five years (Sonnenberg et al., 2013) . Self-test kits are widely available e.g. from pharmacies, online and, in England, through the NCSP (National Chlamydia Screening Programme, 2007) . For the present study, we defined a self-test as one where people provide a urine or vulvo-vaginal swab sample which is either sent to a laboratory for testing or tested by the individual at home. Results, whether positive, negative or 'invalid' (indicating need for repetition) are either assessed by the individual or communicated directly from a laboratory (e.g. by text, internet or email). Importantly, individuals learn their results without speaking to a doctor or nurse. Randomised controlled trials have demonstrated that posting home sampling kits yields higher response rates than sending invitations to be tested at a clinic (Cook et al., 2007; Østergaard, Andersen, Olesen, & Møller, 1998; Xu et al., 2011) . It is therefore important to understand factors influencing people's intentions to self-test.
In a study where members of the general population were invited to use postal self-sampling kits for chlamydia testing, 33% accepted the invitation (Low et al., 2007) . Qualitative interviews indicated that participants welcomed the convenience and privacy of the tests but were concerned about the testing method, being put off by the vulvo-vaginal swab, or worried about urine samples leaking (Mills, Daker-White, Graham, Campbell, for the Chlamydia Screening Studies (ClaSS) Group, 2006) .
Most research has either not specified the context of testing, or has not examined the self-test option. In addition, most research into chlamydia testing behaviour has not utilised theoretical frameworks. Booth, Norman, Harris and Goyder (2013) found that intention to be tested for chlamydia was predicted by the Theory of Planned Behaviour (TPB) variables subjective norm, attitude and perceived behavioural control in college students. However, the researchers did not specify the context of chlamydia testing.
TPB (Ajzen, 1991) , Protection Motivation Theory (PMT, Rogers, 1975; Rogers, 1983) and the Common Sense Self-Regulation Model (CS-SRM, Brownlee, Leventhal, & Leventhal, 2000; Leventhal, Brissette, & Leventhal, 2003) have been shown to predict or explain screening behaviour. Weinstein (1993) argues that it is valuable to compare constructs from multiple theories in order to best evaluate the importance of variables in understanding behaviour, though such comparisons are rarely conducted. Both PMT and TPB posit that a behaviour (e.g. self-testing) is predicted by a person's intention or motivation to perform that behaviour. Within PMT, perceptions of the severity of the health threat and perceived vulnerability to it influence motivation to perform a protective behaviour, with fear having an indirect effect on motivation by influencing the severity appraisal.
Believing the behaviour will be effective in reducing the threat (response efficacy) and confidence in performing the behaviour (self-efficacy) also increase motivation to perform the behaviour.
Perceiving barriers or costs to a behaviour (response costs) will reduce motivation. According to the TPB, intention to self-test would be predicted by attitude towards self-testing, subjective norm and perceived behavioural control of the self-testing behaviour. Perceived behavioural control and selfefficacy are similar constructs in that 'both are concerned with perceived ability to perform a behaviour' (Ajzen, 2002, p668 ) and for parsimony across models self-efficacy was operationalized in the present study. The CS-SRM (CS-SRM, Brownlee, et al., 2000; Leventhal, et al., 2003) posits that when faced with a health threat, people form representations about the threat (identity, cause, consequences, timeline and cure/control); these representations influence coping behaviours, including seeking information through testing.
A qualitative study exploring perceptions about self-testing for chlamydia in university students suggested that constructs of TPB and PMT are relevant to understanding self-testing intentions, in particular response efficacy (perceptions of test accuracy), self-efficacy, perceived costs and subjective norm (Powell, Pattison, & Marriott, 2010) . CS-SRM constructs seemed less pertinent.
However, being aware that chlamydia can be symptomless enhanced participants' concerns about the disease, and awareness of effective treatment appeared to make testing for chlamydia seem worthwhile. The present study therefore focussed on TPB and PMT, including only the CS-SRM constructs of identity and control/cure. Although not formally incorporated into any of these models, there is strong evidence that past behaviour predicts future (similar) behaviours (Ouellette & Wood, 1998; Sutton, 1994) . A full model of chlamydia testing is therefore likely to include this variable.
It was clear in our earlier interview study that participants considered testing in the context of a behavioural choice: whether to self-test or to go to a professional to be tested. The present study therefore addressed not only cognitions about self-testing, but also thoughts about being tested by a health care professional (HCP). This would enable us to ascertain whether the same cognitions predict intentions in both contexts or whether different cognitions are important depending on test method. Grispen, Ronda, Dinant, de Fris and van der Weijden used the Theory of Planned Behaviour, Protection Motivation Theory and the Health Belief Model to identify predictors of selftesting for cholesterol, glucose and HIV. While some variables (e.g. self-efficacy) were associated with self-testing across conditions, others were test-specific (e.g. subjective norm predicted HIV testing only). Variables predicting self-testing do not necessarily generalise across test type and context. It is likely that individuals who are interested in self-testing are particularly concerned about privacy, making this a challenging population to recruit for a large-scale quantitative study. We used an anonymous, internet-based questionnaire to minimise embarrassment.
Research question
Which theoretical constructs predict intention to test for chlamydia in the context of a) self-testing and b) being tested by a HCP?
Methods
Ethical approval was received from the University's Research Ethics Committee.
Participants and Procedure
Participants were recruited to an online survey using a Google AdWords campaign from 18 March 2011 to 11 January 2012. The study advertisement was displayed to UK-based individuals who used Google to actively search for keywords related to chlamydia testing. From 17 May 2011 'display adverts' were also used whereby the study advertisement was displayed when people navigated to webpages containing the keywords related to chlamydia testing. Participants who clicked on the Google advert were taken to a study information webpage. At the end of this webpage, participants were invited to 'click here' if they wished to take part in the study. This link took participants to the consent form and questionnaire on SurveyMonkey TM .
The study advertisements were shown 3,466,905 times by Google and received 2,983 clicks. The study webpage received a total of 2,946 views; 2,740 of these views were unique. Questionnaire responses were received from 313 participants. The data from three participants were deleted because they reported ages below the study limit of 16, leaving a sample of 310. The sample size was not constant throughout the questionnaire (generally reducing as the questionnaire progressed), hence variability in sample size reported in analyses.
Measures

Background Information
Participants were asked for their gender, ethnicity (Office for National Statistics, 2009), age and the number of years in full-time education (analysed as up to vs over 11 years). Participants were asked how many sexual partners they had had over their lifetime and over the last 12 months, and how often they use a condom when they have sex with a new partner and in a long-standing relationship (always/sometimes/never).
Previous testing behaviour
Definitions were provided for self-testing and being tested by a HCP (see Table 1 ). Participants were asked whether they had previously tested for chlamydia and, if 'yes', whether they had tested using a self-test (and, if so, how many times) or with the support of a doctor or nurse. Participants were also asked whether they had previously used self-test kits for other illnesses or as a health check.
TABLES 1 & 2
Thoughts about chlamydia
The variables included, with questionnaire items, are presented in Table 2 . For CS-SRM, single items assessed identity and treatment control. Items measuring constructs of PMT and TPB were developed using material elicited in interviews according to guidelines (Ajzen, 2006 The PMT and TPB constructs severity, vulnerability, fear, response efficacy, response costs, selfefficacy, attitude and subjective norm were assessed. For severity, Cronbach's ɑ=0.60 and was only marginally improved on removing any item so all items were summed. The correlation between vulnerability's two items was very low (r s =0.17) so these items were analysed separately. The correlation between the two items for response costs was also low (r s =0.07 for self-testing; r s =0.04
for HCP-testing), and these items were analysed separately. Fear and response efficacy were assessed using single items. The correlation between self-efficacy's two items was 0.61 for selftesting; these items were summed. The correlation was lower for HCP-testing (r s =0.43) but the items were summed to be consistent with the self-testing measure. The three items assessing attitude showed good internal consistency for both behaviours (ɑ = 0.90 and 0.76 for self-and HCPtesting respectively) and were summed. Subjective norm was assessed with one injunctive norm and one descriptive norm item (Table 2 ). For each behaviour the correlation between these items was low (r s = -0.21 and 0.03 for Self-and HCP-testing respectively) and the items were analysed separately. Intention was operationalised with a single item for each behaviour, reflecting the high internal consistency found in piloting (Cronbach's alphas >.99) and pilot participants' preferences.
Analysis
Where associations were identified at p<0.15, independent variables were entered into multiple regression equations (Bendel & Afifi, 1977) . Hierarchical regression equations were run with intention to self-test and intention to be tested by a HCP as dependent variables. The first step included the theoretically-derived variables identity, treatment control, severity, vulnerability, fear, response efficacy, response costs, self-efficacy, attitude, subjective norms, and previous testing behaviours (past self-testing OR HCP-testing for chlamydia and previous self-testing for other conditions).
Step 2 contained the demographic variables gender, ethnicity, education, number of sexual partners (over lifetime and in previous 12 months) and condom use.
Results
Most of the participants were female (225, 72.6%). The median age was 24 years (IQR: 19, 33, n=131) . The majority (82%, n=133) reported their ethnicity as White British. Descriptive data related to participants' previous testing are provided in Table 3 . Associations between independent variables and intention outcomes are shown in Table 4; Tables 5a and b contains intercorrelations between theoretical independent variables.
TABLES 3, 4, 5a & 5b
The variables entered into the multiple regression predicting intention to self-test were previous self-testing for other conditions, treatment control, severity, vulnerability (2), fear, response efficacy, response costs (2), attitude, subjective norm (2), self-efficacy, gender, number of sexual partners (lifetime and 12 months) and condom use (new partner). For condom use to be entered in the multiple regression, two dummy variables were created. As shown in Table 6 , participants were less likely to intend to self-test if they had previously self-tested for other conditions. Higher vulnerability and self-efficacy predicted higher intention. Although men had higher intention to selftest than women the second step did not add a significant amount of additional variance. A trendlevel effect was seen for response efficacy (β=0.19, p=0.053): people who had higher beliefs about test accuracy had higher intentions to self-test.
TABLE 6
The variables entered into multiple regression to predict intention to be tested by a HCP were: previous testing by a HCP; vulnerability (2); self-efficacy; attitude; subjective norm; the number of sexual partners over the last 12 months. Vulnerability, attitude and subjective norm independently contributed to the equation, with higher vulnerability, attitude and subjective norm scores all predicting higher intention to be tested by a HCP (Table 7) .
TABLE 7
The sample size for these two regressions differed because of missing data. A sensitivity analysis was conducted: the regression equations were re-run with the 98 participants who completed all the measures in both regression equations (Tables 6 & 7 ). In predicting intention to self-test, only small changes were seen in the sensitivity analysis: no β weight changed by more than 0.03. In predicting intention to be tested by a HCP, the differences in β values were again reasonably small for the theoretical variables, with the greatest weight change being 0.06 (for self-efficacy and number of sexual partners). This change led to self-efficacy reaching significance (β=0.18, p=0.049).
Discussion
This study examined the predictors of two behaviours with the same goal: establishing one's chlamydia status. Although these behaviours share a goal, the process of obtaining test results is quite different, and this is reflected in the finding that the two behaviours had different predictors.
Intention to self-test for chlamydia was predicted by perceptions of vulnerability and self-efficacy, with a trend-level effect for response efficacy. Participants were more likely to intend to self-test if they perceived themselves to be at risk of chlamydia, were confident they could self-test and thought the test result would be accurate. These findings are consistent with our qualitative interview findings: a key concern was whether self-test results would be accurate. The previous use of self-testing for 'other conditions' (i.e. not chlamydia) was a predictor of intention to self-test for chlamydia but in an unexpected direction: previous self-testing was associated with lower intentions to self-test for chlamydia. This finding is counter-intuitive given the pervasive finding that past behaviour predicts future behaviours (Ouellette & Wood, 1998; Sutton, 1994) . It may be that, previously, self-tests were difficult to use, or gave inconclusive results leading to the need to seek professional medical help.
In predicting intention to be tested by a HCP, again vulnerability was significant: participants needed to feel at risk of chlamydia to form intentions to test. The importance of perceiving oneself to be at risk was also identified by Langille et al., (2008) . Attitude and subjective norm were also important in this testing context. The subjective norm item reaching significance was the descriptive norm item: 'Many people like me would be tested for chlamydia by a doctor or nurse'. In the earlier qualitative study, thinking about what condition other patients at a genitourinary medicine clinic might have, and having others wonder why they themselves were attending, seemed very off-putting to participants (Powell, Pattison, & Marriott, 2010) . The social context of testing seems to be highly relevant, therefore, for this more public method of testing, and the extent to which other patients are perceived to be 'like me' could perhaps influence whether people would attend a clinic.
Two studies have used the TPB in predicting STI testing intentions without specifying test context. Booth et al. (2013) reported that attitude, subjective norm and perceived behavioural control were significant predictors of intentions to 'get tested for chlamydia'. Boudewyns and Paquin (2011) reported that attitude and subjective norm, but not perceived behavioural control, predicted intention to test for sexually transmitted diseases among college students. These studies findings both correspond well with our findings in that attitude and subjective norm were significant predictors of intention to be tested by a HCP (and self-efficacy reached significance in the sensitivity analysis). However, when addressing intention to self-test, other than self-efficacy, TPB variables were not significant.
Strengths and Limitations
To our knowledge, this is the first study to examine whether theoretical constructs predict chlamydia testing intention across two different behaviour contexts, and across two theories. Previous research has tended not to specify the precise context of testing (e.g. Booth et al 2013) and this study therefore provides evidence that variables predicting self-testing may differ from those predicting testing intention in other contexts. It also demonstrates the benefit of utilising constructs from multiple theories to gain a more complete understanding of behaviour.
One goal of the present research was to assess the feasibility of recruiting an online sample. Our recruitment methods yielded a reasonable sample size for the questionnaire, with 310 participants starting the questionnaire and approximately one third of these providing sufficient data to be entered into multiple regression. However, the adverts yielded 2,983 clicks; our sample is therefore a small proportion of the total number of confirmed views. We therefore do not know the extent to which our sample is representative of the wider population. Nevertheless, given that we were using a very de-personalised approach to recruitment to gain access to a population of individuals concerned about a stigmatised condition, and that, despite our best efforts to keep the questionnaire short it was still somewhat lengthy (and perhaps not too interesting to complete), our response rate suggests that it is feasible to develop future work using this recruitment method.
Internal consistency of some measures was low, necessitating vulnerability, response costs and subjective norm items to be analysed as separate variables. The measures were constructed with great care, following standard guidelines, grounding them in qualitative data and further amending the questionnaire following piloting. However, a key goal in questionnaire development was also to keep the questionnaire as short as possible to maximise participant completion. Items which were considered repetitive by pilot participants were removed, which is likely to have reduced internal consistency. However, internal consistency was so low for some measures that it may be not be appropriate to conceptualise these as unitary constructs.
Our approach to measuring response efficacy may be considered unusual in that the item addressed whether the participant thought the test results would be accurate, rather than whether the behaviour (testing) would successfully impact health threat. Our preliminary qualitative research indicated that the outcome of importance to participants was not whether or not the health risk would reduce, but whether or not the test would give an accurate result. Testing differs from many health behaviours in that testing does not itself affect health risk -additional behaviours are required for this (e.g. accessing treatment after a positive result). Grispen et al. (2011) used a similar operationalization of response efficacy in identifying predictors of self-testing, including items about the perceived reliability and accuracy of the test.
Conclusions
This study identified that constructs from Protection Motivation Theory and the Theory of Planned Behaviour are predictors of intentions to test for chlamydia. Even though the two testing behaviours, self-testing and being tested by a HCP, have similar goals, the predictors of these behaviours differed, with intention to self-test being predicted by self-efficacy, vulnerability and a trend-level effect for response efficacy while attitude, subjective norm and vulnerability predicted intention to be tested by a HCP. The context in which behaviour is performed is thus an important consideration for research that aims to predict or explain health-related behaviour. Be tested for chlamydia by a doctor or nurse Being tested by a doctor or nurse means either directly giving a urine or vaginal swab sample (women only) to a health professional (usually a doctor or nurse) for it to be tested, or they may take a swab sample for you. 
Past HCP-testing for chlamydia (0=no, 1=yes) 
